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NOVELTY - The toner for electrostatic image development contains at 
least a binder resin and a magnetic oxide of iron. 1 or more kind of 
metallic elements chosen from manganese, zinc, nickel, copper, cobalt, 
chromium, cadmium, aluminum, tin and magnesium is used as the magnetic 
oxide of iron. The binder resin contains at least the resultant of a 
vinyl group copolymer and a vinyl polyester resin. 

DETAILED DESCRIPTION - The toner for electrostatic image 
development contains at least a binder resin and a magnetic oxide of 
iron. Magnetic oxide of iron consists of at least 0.2-4.0 weight 
percent (wt. %) , desirably 0.2-0.8 wt . % of silicon element. 1 or more 
kinds of metallic elements chosen from Mn, Zn, Ni, Cu, Co, Cr, Cd, Al, 
Sn or Mg is used as the magnetic oxide of iron. The rate of iron 
element dissolution existing in 20 wt. % is 45 or 85% depending on the 
ratio (Bsi/Asi) multiply 100 where Bsi is the magnetic oxide of iron in 
silicon element and Asi is the content of all the silicon elements. The 
rate of iron element dissolution existing in 10 wt. % is 35 or 70% 
depending on the ratio (Csi/Asi) multiply 100 where Csi is content of 
silicon element. The binder resin contains at least the resultant of a 
vinyl group copolymer and a vinyl polyester resin. 2-60 weight parts 
(wt. pts) of component (G) insoluble in ethyl acetate and 40-98 wt . pts 
of component (S) dissolved in ethyl acetate is added to 100 wt . pts of 
the binder resin. The polyester resin component (Gp) and (Sp) in 
component (G) and (S) is 40 or 98 wt. % and 20 or 90 wt. %. The ratio 
of Sp:Gp is 0.5 or 1. 

USE - For image formation like electrophotographic, electrostatic 
recording and electrostatic printing method. 

ADVANTAGE - The composition and structure of the magnetic oxide of 
iron and binder resin in the magnetic toner is controlled. Thereby, 
dispersion of the magnetic oxide of iron in the binder resin is 
enabled. A toner excellent in fluidity or image development property is 
provided. 
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5$ (3) HOOC - C = C - COOH 

I I 

Rs R 4 

R B 
I 

5$ (4) HOOC - C = C - COOH 

I 

Re 

3* (5) R T -COOH 
^ (6) FU-OH 

R»» RefcfajcilMre. j>8IBS3feU:^)ltfll, 4HB*fctt 



(1 - 1) HOOC - CH - CHz - COOH 
I 

CmHs7 (n) 

(1 - 2) HOOC - CH - CH. - COOH 
I 

CisHss (n) 



(1 - 3) HOOC - CH - CH 2 - COOH 
I 

C20H39 (n) 

(1 - 4) HOOC - CH - CH* - COOH 
I 

CzoH* (n) 



(1 - 5) HOOC - CH - CH 2 - COOH 
I 

Q4H4T (n) 



(1 - 6) HOOC - CH - CH 2 - COOH 
I 

CsoHsg (n) 

[ 0 0 4 7 ] ( 2 ) Z-mhitUtisWlt LXii. M£ 

[0048] 
Mfc31 

(2-1) HOOC- (CH 2 )i4-COOH 



(2-2) HOOC- (CH 2 ) M -COOH 



^. R 7 . R 8 l±«3R»12Ja±<Oltt«. ttttifcttSUtt 
0 ) 

[ 0 0 4 5 ] 5C ( 1 ) X-mb-ZMt^Mk LT(i. 0tt 

[0046] 
[ft 2] 



(2-3) HOOC- (CH^-COOH 
(2-4) HOOC- (CH^-COOH 
[0049]S(3) X*m**khtt£tob. LXI&. Ml 

a, 

[0050] 
[<ft4] 



(7) 
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(3-1) 



(3-2) 



(3-3) 



HOOC - C = C - COOH 
I I 

H CizH* (n) 

HOOC - C = C - COOH 
I I 

H CuHa, (n) 



HOOC - C = C - COOH 
I I 

(n) H a C 12 C a H a (n) 



[ 0 0 5 1 ] 5U 4 ) T*btf*fl:**i: t-Cii, mt 
Of. 

[0052] 

H 
I 

(4 - 1) HOOC - C = C - COOH 
(n) C12H26 

(n) C«H25 
I 

(4 - 2) HOOC - C = C - COOH 
(n) CzHa 

[ 0 0 5 3 ] 5£ ( 5 ) •V&b&HL'&bb LXii. mt 



[00 54] 
Ut6] 

(5- 


1) 


(n) C13H27 


-COOH 


(5- 


2) 


(n) CisHai 


-COOH 


(5- 


3) 


(i) C 15 H8, 


-COOH 


(5- 


4) 


(n) CigHag 


-COOH 


(5- 


5) 


(n) C a H4, 
(7-1) 


-COOH 



1 0 0 5 5 ] ( 6 ) x'mh-tt&it'&'fat lxh. mt. 



[00563 
[^71 

(6 


-1) 


(n) C12H25 


-OH 


(6 


-2) 


(i) CuH* 


-OH 


(6 


-3) 


(n) C14H29 


-OH 


(6 


-4) 


(n) C20H41 


-OH 


(6 


-5) 


(n) CaoHet 


-OH 



[0057] ^RIBtcfflv^iti^UX^^aUKO* 

[0058] T*3-/WR»fc LXli. xfl/y/'J 3 
-/K 7Db>y/!J3-/K 1. 
;K 1. 4-7^>'y^-/K 2, 3-^^*- 

1. /k 1. 

;K *^yfA^'j3-^, 2-xf-/H, 3— 
Hfy^-yK TkS-fkfx^oiy-^A. *fc (7- 
1 ) 3X.xmhztiz>t'x7*s->uimfo; 

[0059] 
[fc8] 



CHs 



H-f OR hr O -<^- C -®>-0 -f RO 4r H 



(zW. Rlixfi/yi)tli;7 , Dei/yiT'?» , 5, x, 
:2~1 0T'S>£. ) 



CHs 

[0060] £tz(7-2) i£X'7r^tih : J*->V%. ; 

[006 1] 

[A9] 



(8) 
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(7-2) 



H — OR' • 



O— O — R'O 



H 



CHs 



CH, 



^R' li-CH 2 CH 2 -. -CH a -CH-X{i> - CH 2 - C 



[0062] Wl&Lftk. LT{±, 7?;L«L AV?9^ 

$4>c«3R»6— i 2cor;u^*T'amsn7 , i«r(i< 

[0 0 6 3] 4fc*«BH<o # -Ki;x^-r/KMJIB«. 3«W 
6. 

[0064] b'x/P&®Jl£ifc|£t-S*:tf>tf)b'x/i^ 

[0065] XfUV, o-^f-^^l^y. m-^f- 

>\ p-xf;Ufl/y. 2, A-V^^VX^W^ 
p-n-7"f^Xfl/V, p-tert-7f;WU 
>\ p-n- / v^f>-/l'X^-l^>-. p-n-^^f/l/Xf 

u>\ p-n-y-ypxfi^y, p-n— ^A'-xf-w 

p-n-Kf^Xfl/y. p-^< h^rv-X^-U 



>\ p-^D^fl/y. 3, A- : J9U)VX^>^ 

xf i/yoftilxf l/ysi/^SIft ; xf i/V. 7* 

is? j >m; 7?>-'x>\ A vy°u><7)im%7FtmitfV 
xyf ; i&ffcb'x/K tmYX-iV^y. H-ffcb'x/K 7 
Wtb'x^^ng^oyv-fcb'x/u^; »®bx/K r 
Db'jf yKt'i^, ^yVx8?b'x/UD#o£ t'z^xx 

t-/wh ; * 7 y mblx i-fr . * * 7 u /HfffA' . ;* 

? 7 y o fc*;K 7 7 y ;PB? n - 7*f-;K x 7 7 
'J/UKfy^, *77y;H!2-x^;U>v*i/;K 7 

vtumisx j->vt s yif/i-. 7 7 7 y /pbs^x^t 
5 7 xf-;uo#n£ a -7 f-u yfliBS^ 7 ^vbi 
xf;i/S; r^U;Htx-f-;K r^U;HRxf-;K T7 



CH, 

V7>;K 7*7y/H£n-;t7f-;K 
;K r^y;UK2-xf-;i^dfv';K r^'J/Hxf? 
y;K r^y;H!2-^oyux^;K r?'J/H7x- 
;^*n#T^y;UKxx^;i^; b'x;U7f-/t^x— f 
/K b*xA-xf-;Ux— -f/K t-;HV7'f;l'X-f;l' 
<D#D# b'x;px— r ;HS ; h'^WWhy, b'x^ 
✓v^/t^ h y . 7f-/M yrn^;^ h yo*n# b' 
-)U-!r h>m: N - b'x/UbTo-/K N - bx/M? 

N-h-;Hyh*-;l', N-b'x/Wbuy \ty 

<o#n# n - K-Mtsifa ; bx/M-7 7 y ym. : T7 y 
* r 7 y ;n» t l < a* 7 7 y AHWW*w*«wf feii 

[006 6] SfcC, ^h5r?yS?, 4 7 

T;l-7x;^:3v\7BL 7VASL 7-9-3 >"Bt<9 

tnln^maz&W&mWfa ; -eW ^187^-/1^- 7 
ixf/k 7i/'fylif/w\-7xxf/k -eWy 
g!7f^A-7xxf;K ^b53y®^f^\-7i 
7,f^, xh53>'Kxf/W\-7XXf;l'> v-h53 
yffi7*fA'^-7XXf^, •*73>'i&Xf-/WN— 7X 

x-r/K t/pt-— /wn^ffitxf-A-^— 7ixf;k 7 



ixxf/l' ; 7?Vil>M, ?ohyS, 

bi§*E*ftio*n^a, /3 -^mmwm. is« . 

^-^iaWStt<£mi§KKi:^te^ ; r;^x^7D 

it* -sivm m-t h^y -z-fimf^ixz. 

[0067] ?f>C. 2-tKD4fyXf;U7? l Jl/- 
2-b h'odf^xf-/U^^^y^— 2-bh'o 

* 7 'J /I'ixxf/l'S ; 4 - ( l-bHa^r^-l-^ 
^ivr^tV) Xj-Uy^ 4- ( 1 -bHn^- 1-^ 

[0068] *fci«fc:i6t-CJaTt0etf 4 i 3^ 



y 
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[0069] ^mm^'-Mt^mt txmm. w 

x;u^ >*£ V . ^ b'x;l^ 7 * P y *^ff 4>ix : T /Wf 
)VmX'mftitz l JT7 V U- Mt^MSi: l/CWitf . 
ifUy/'Jn-^'r^'JWh. 1. 3-7^-U-y 

^ja-z^'r^'ju-h. i. 4-r?y^-;^' 

7?iJl/- K 1, 5 )V : JT7 V 

K l, 6^fyxt-;i'>''7; i Ji/-b. ^ofo 

f-A^ y 3-;^'T 9 V V- VRlfW±cr>ik-£'mcr>T9 
v V— Y £X 9 9 V U- b t-fttrt: t tf>a«iS{f £>ix : x 

^^BiafcLTtt. Witt. yXfl/y/yn-^vT 
?yu— K h U xf l/V/'J 3-;^'7? U 1/- 

>^ y 4 00y'7?'Jl'-h, * y Xf- p y ^ 

-/i^r? y hRxsa±.co<t&wcoT? vi"- h& 

*9T9V\<-Y Cft*.fc t <7>imWbti ; 5r#i£«.&. 
tfx- -f/H£-£ £ ^tfiretttffifc y'7 ? V U-Mte 
mmtLXmUf. ifiVtt^XjrW (2) - 2, 2 
-b'x (4-b Fu^f^x — ;W) Tanv s JT9V\/ 
— K ^y^ylfl/y (4) - 2, 2-b'X (4- 
b Fnifj/7i-;H rn^v^'T^y I'-b&tflJLt 

tfiWfkti : xxf;HyT^ U U- YMb LXffl 

Hi. flfcffc&MANDA (H#fl3K) <**ff6fL*. 

[0070] $>-gm<ommmt lxiz. ^x>j x y 
h— ivvvrfw— k h y^f-o-;ux^>-h yr 
K yv ^^—)vyunvYVT9W— 

K f b7^fn-/W^yfh77^yi/-h. :*y 
^XXf^7? 'J V-YRVVXtnikS^T'? V V— 
hZX97VU-blzitZ-tzt>cr>; Y V T V JUisT Z l" 

[007 1] i<l4><0jRfiWWtt, ffl^yv-jjcfl- 1 0 
0a»»tC»UT. 0. 0 1 — 1 OfiMSB 
t<(i0. 0 3~5Ji*gP) fflV^ik*«TS4. 

[0072] h-^-ffl 

fc^r^ y u-btt&imwmf $>tit . 

[0073] *^BflT'tib'x^^JtS-^{+:)S^S.^/X 

y xx7 i /M£i)l§J&fr I t>K . MSSfli«^i: RJ6 L#& 

Zffifc-f h y xAf;«^k KfS 

Ut* (>*>fc l/CI*. *)VX*i/)vmx\$tYu*>>& 



[0074] t'x;^^B§h^yx^-f^fflfll^K^ 

2:#^y -v-tflf&LX^&bZZX'. t**>^>*»— * 

[0075] #&BJ^t*X/U3^«-&#£«jI-f 
Kifflv^n&S^BHtefflfc LTJi. Mz.lf. 2, 2' - 
7n'^y/fnxh'J/k 2, 2' -TVb*^ (4 

h^fy-2, 4-y7f/W^l/axMJ/P) s 2, 
2* -7/t'X (-2, 4-y^f/W^oxhiJ 

. 2, 2' -TV'b'X (-2^f-;U7*f-nxhy 
A') . ^f-;U-2, 2' -TVb'X-f V7fU-h. 
1,1' -rv'b'x ( l -v^a^ify^^xh y 
;W) . 2- (*-At>f;i,7/) --fyyfnsMJ 

2, 2' -TV'b'X (2, 4. 4-Mi>f/K>' 
ify) , 2-7xX/l/7/-2, 4-^^-4-^ 
h4f5/APOXhy/K 2,2' -TVb'X (2-^f- 

-5i^f9"-f H^rfW^bwWW HDS. 2, 2- 

bx ( t-yf-;^^-^^) r^y. t-/f/ww 

1. 1, 3, 3-f ^f'WW Ko>W* 

S;WN*-^^ ^-^S/^n— a. 
a' -b'X ( t -7f ;W W^fy-< VTntVW) 

^•9"-fb*> 3, 5, 5-hy^^^-f y-f;^t— 

h , v - 2 -X?-/Wv* n— 5}"^ ~# 

x'-2-xhdfxX^-;W^-^= J f^-^-h. 

( 3 3 Y^i^y^JV) J*-3t*?Ss#—tf 

Y , T b^-;U^^ o^df ^UX;P*x;WN'— ^-df-f 

4 b\ t-y^^-^^r-bf-h. t-yf-;w 

-^•df S^f V7fl/-b. t -7*f-;^N*— v-^jf-f 
#yx-TK t-y^-^N-^^2-xf-;^^-*fy 
x-fh. t -7"f-;WN°— ^^9 , 7l^— t-7"f-/l' 

Q b-;U*-^*- h . V- 1 -yf-^t-sT # W V 7 
^U-h, t -7f ;WW#v r Uzl'*-**- h , 
t-7S/Wt- 3fdf^2-xf-;^df-9-yx-h N y- 

i;- 1 -y*^ivn—**i/T*t\'- Ymtf-foW 'htih . 
[0076]$ feK*»Wt=J3V^r{i, ffitt h"*— Kffl 
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0. 2^0. 8 UC is 9. mMVri&Wkit 

fSfcLT. Mn, Zn, Ni. Cu, Co, Cr> C 

h 1 «tLb<7)&JK7c3S (flfe^S^T^) Sr. #c7C^£S 

mzm^x. mrnimmm&mizti^x^jmitii 

ztizxo. ^wnx-mm-t^mmmt^wmmm 

zmmizMfflx-z h 1 1 1 , m& h-t-ozmtiZfii 

[0077] *%BBci3v^T . m/imitmt. *tc 
mzmicmzmmtLx. o. 2nmo. ss*%. » 

£L<«0. 3Jb^0. 7SM%#WLTV^Zli;*^ 
[ 0 0 7 8 3 ^ *7C**>£mfc&* 0 . 2 

iz&n&mnwt^h^-^mmwffoTL. ie¥1± 

[0079] flsa&iiTHiwtesrswo . inm%im 
*>%£fc:M:. »ttRfltf*SHEK*4 *7c**«^ < was 

0«fi%«fc9^*£Cti. «ttBMk«eW8B6ttb^ 

[0080] *&mz}3^X , Ba4BMfc««ffc:#tt^-* 
£iM*7C*tf>-a«A si i:. KKtt»fttt<0«7E««l 

#pp** 2 0 «*% * -eicfwr*-* ^-r *7cfft<o-£W* b 
si t<7)Jt ( B si /A si ) x 1 0 0**4 snms 5%. n 

*L<tt50JbS80%-C& l 9. &7G*?gftP£**l 0% 

^*fiA si i:c7)Jt (C si /A si ) X100^'3 5M 
7 0%. *?£L<(±4 0^6 5%T'S>i»C:t*^VV 
[0081] (B si /A si ) XI 0 04*4 5 
lr**£. XJ4 ( C si /A si ) x 1 0 0**3 5% J: 

BHlrJfcaKJaigjWBWfc i: tin £ , WSffil&tf 
^5E*tttti«fcft (Bsi/Asi) 
X100^'85%J:')^V^ £*!{2(C si / 
A si ) x 1 00**70%«k9*£^*£Kli. ffittBHt 

[0082] *%Bj(-fcv>-C . «ttBKEM<^c7c3R»W 
^*<2 0«fi%*T'{Cff«-ri.Mn, Zn. Ni, C 
u. Co. Cr, Cd, Al, S nRX/M zfrt&h? 



ttetal btmmtim*izif&ti>m&m?'j\s-77m 

c0^*A netal tOJt (B Metal /A Betal ) XI 00 
**4 0ftSl 0 0%X'hZZbtfBkW <B netal /A 
i,. t «i ) x 1 0 0**4 OSfcfcWCUU fl&;«&JR**«B>fi 

**£>&., 

[0083] *mnzzmx. mtmim&im&mTt 
mbLxMnTcmz&tt&msizte. m&mmnM 

77^2. omm.%. iOif^L<{io. 8JI1M1. 8 
mmxxh &zt **#£ u\ 

[0084] M n7r*?>-#*S** 0 . 7 MM%X 0 ^S: 
1r***fctt, «ttb-*— fttcHStth-*— 

<osa»ttoi»#A^v^ Mn7as«o*^r«3&«2. osa 
[0085] *muz&^x. m&mm*iz?pfcrz> 

^Mn7C«^WfiA Wn t. KJK14iS^^^7cS^IB 
***2 0m&%tX°lZ&&t&Mn7im<7)tt&B na b 
c7)itB Mn /A nn X 1 0 0*W^L<(i5 0^9 0%. 
J:0$f*t<{±6O^8 5%-C'$>?)C:i:*^v\ B Bn 
/A nn X 1 0 0 ** 5 0 % J: < , M n7C«3Matt* 

ztizinx.. mm&ttt&ttwm.im k%&w& 

tffoh. B Bn /A Wn x 1 0 0**9 0 

[0086] i^Lmzawx. w/mimtK vmm, 
z nTmcottmimymzmmizLx . k&l<\± 

0. 2J!;M0. 8fifi%. ±"5if*t<tt0. 3^»M 
0. 7M*%TS>Sc:h^m^ 

[0087] Z n7C*£0#*»**0 . 2fi»%«t 0^=5: 

n7u^co^fi**o. 8m&%£*)^m'&< l zi&. mm. 

IWL&tSgWmMzii \, ^X , te^ttco^bS: ^ t i t 

***o. §4>k:. n^- owAtt. hi—t£mmm<pcr) 

[0088] *milZiS^X. attBMfcft+Kffltr* 

^z n7u«(o#*4A Zn t , tm.'&mm.^mmmm- 

mtfi 2 0 X'lZft&-?h Z n 7C^f0-&** B z „ t 
<7)JtB Zn /A Zn x 10 0**, »^L<(i5 07!)M9 0 
%. «tO»t L<(±5 57bM9 0%T*>SClt**SV^ 
B Zn /A Zn Xl 0 0**5 0%J:D'h$<. Zn7C^**a 
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fcfr**^****. B z „/A ln X10 0*>'9 0%^ii 

h is&nzit . isttBKi^osaattc z n 7c*a** < 

LtStS W»W=*t LT fc >b < & 0 . Kit h (cffl v vfc 

%£\ Uf^. 

[0089] *»B*c*IVYt . ttttlftfttfeP. ffiS^J« 

C u7c»co-^*4*^7clg^Sm^L,T . if * L< (4 
0. 0 1M0. 8Sfi%. iOffJKttO. 0 5Jb 
SO. 7fi4%T"£>£.Ii:* { &V^ 

[0090] c u ymco^mt 0 . 0 1 *fi% 4 

»%4 v&^tfr&iziz. iwwmt, mzmimrizmf 

«0JKitBSifc^O^Sjcit3&»*ffiT L*v*. 
[009 1] *»IBfc:J3V^T, SMHftfcft+icaFfir*-* 

mn o««%*-c(cflpitf *cu7astfD***B Cu t 

cOitBcu/A Cu x 1 0 0*^ *f*L<{47 0JbMl 0 0 
%, 4 Off* b< {48 07^1 00%X'$>hZttf& 

[00 9 2] B Cu /A Cu xl0 0*>'7 0%J: l )'l^<. 
BWHKi: 

[0093] #fMHfc:*i we . BHOMURftf. ifillftK 

n i 7tm<r>tt&.tfmmzmmz lx . » * l < « 

0. lJiSO. 6«fi%. 4 9#*L<(40. 27^M 

o. eii^tfcSut^K 

[0094] N i 7C^<7)^*^0 . 1 »S%4 0^ 
v^KJi. «tth-*-- *^8rt*3ML mzW&hi— 

otiUMtiEv&mtfm^. n i7E^c7)-^wM* { o. 6»» 
^io^^Ktt, mam. nizfswmrizte 

0. 0WAit&tf>^-0*S*gfB§4>'v 

[0095] *JWHCJ3VVC , BHtBKfc*W»fc:»*-* 
^Ni'5E««**aA„ik., i&SBM£Bft^*UE*»jK 
**<2 0%*"C'tC#^SN i7C«c0^aB Hi i:^Jt 
B Ni /A Ni x 1 0 Ofr\ -»4 L<«40ftll0 0%, 
J:0ff*L<ti5OJbSl 0 0XT»4:fctffi^. 

[00 9 6] B Ni /A Ni xl 0 0*>'4 0%J: , )'I^<. 
Niro*jW»tt«srt3lSfc:^ifc:flqtrs»&fc:«. Mil 

[0097] *%Hj{cfcv^T , tmmmu* tm-tz 

mfe%&£&*< imt&* ft * D < 14 0 . 8^jM 1 . 
0. 4 9*f*L<(40. 8 2J!fiEl. 0"C&4£i:## 



* U\ sRjgft** o . 8 4 0 /hs v **&fc:ti . figftifrffc 
1. 0iimftiSO/h$*fflfflBMI^^»4» «tt»^ 

riff. *«fcft. mLVi~-*^<mmLim<?>fflL 
tf+mz'€*.-r. hi—m^mizmta-t^mmt^mi 

[0098] ^mmz^x. mimftmL^t. 
-t^m^mzm^Knmmtm^Kito . 4^>s 

0. 8g/m3. 49i?*t-<«40. 57^0. 7g/ 

<0?ij3WS-&ttte«ll***RHrU h-t- 4»«>Bttti«fc 
«e04MKtta < S?ifc'*-*. S 8g/m3 

[0099] *»!Ufc*JVvCs Kit®it^{4. 
«BJg*tttc3fi^< . aRT^ttS^ 0. 0 5M1. 
OO^m, 4 Off* L< {40. 10M0. 4 0jumT 

tmwmitm&^mmifim&tzMz. hi—m^mm 
iz®ft^&m&mmizmw£.t%< . #*<o^-tt 

&fl# 0. 0 5 ju m i 9 fc *S V tf*£Kt4 . mttBKUR 

[oioo] *%.mza\^x. m.ab-f—a. &t>nzm 

[01013 *»BJt=*JV^T. »tth"t-tt. ifiSftc:* 

[0102] *S6BBt*sv^, «tthi— ttffi**IBW«l 
t L X V «y ^ X j£# & * W L T V £ t tfft * L V ^ 

[0103] mttf , fiwjxfi/y. ffiflwj 

xcomit^a ; 4fcJ4. -eft-^o^o-y?:**-^ ; 

7 7^x5: t'^SgM^xXT 1 -^^ ±fiS;^ i: ^> "7 -y 9 * 
m : 2it/BMl$*^-7-^' T 7-y^X : 5:i:«OfllMS!XX7 i /l^ 
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s^t. -wsf-yBL xf-rvym, ^>9ym.. & 

>vm £ & %m T)V*)VTiV n -;WHsSr k'cofifrfa TiV 

; v>v\LV-)vtciL<?)<$>mT>i>-3->vm •, xt 

y®m® , xtr'j ^ t' <r>%nmw.±m 

mmm&m&v -yfxizxi-uy^TrvtmKt'cr) 
t'-^m*: s-?-zm^x77yhit$-£tz , 7v7x 

**8anCJ: -oX%t>ixZ> b h'odf^SSr^S^f- 
CO 1 04] *WJBttJv^T. S&tth^-fciiu 

[0105] *«^fcfflV^it&S/U^«»»«. 

u zwmfitfmm ^mx$> h mmmfnmzh & ^ 

.?y-A*W: < , «J6«aEe>3rv*fc5*5<' VWMfi 
[0106] $ & (c*«ftJB^4 >- 'J #««WMiBE* 

aM&^ttfc k* £ i k lz J: oT#4-£*i 

[0107] m*{umi l zmmzti$>>' ; 5y*vy'vy 

fmtLXlZ, Mz.lf^yxl-tl'iSi'^y. hV* 

■frUisyy. MJ^WD/^y, h^f;nh 

iViffUlVisjy^ K.yi/iVi/^lV? uiVisyy , 7* 



1, 3- i J\i—)VT-Y=7^)V i Ji/xi^ 
V-y. 1. 3 - y 7 1 -/It h 7^ f ^x'y D^tV^ 

[0108] m^w&mizimzi\h-%m. j r4 mt&m 

bLXii. is0v-y*4 >\,tfmft>ti&. 
»a-y*4)Vtl,X\t. 2 5T;tefcft4ttJfc&«*iJ:* 
3 0~1. 000-fey^-Xl — y*X<Oktf)*>*fflV">£>*u 
f^iiV^ f-zi^ U 3 — ytf-r ;K .x <f->uy x -;i^y- U 

3— >-:*-f/K a-^f-^X^-U-^tt^U 3— yjfW 

/K ?wi^7i- 3— y*-i>v, y-vm^^'J 

[0109] y-'J 3-y3f-f;W8ia^^i. 0U» ^ 
5^ »/7'J y^Jt'MSWiy 'Mag}*}: y 'J 3 

-y*4i\st*^yi'x.>v**y--0)im^-£mzm^ 
xmrnm^Lxh^L. <-xk^s^u^xi»3 

xfmtxh^\ 

[oiio] %^z*ftmzm^t*tihisvtiw$ifc<r> 

X'W&L. K^X'^V-tl-iViSi'^yX'tmL. <x 

[0111] ±EOi 5 CS^U^«»*S: 2«J2Lh«)S/ 

jWK*^t«*SMftWK±Jf 4 £ k , »* U\ 
[0112] ±IE^'J^«t»*Kfe»ti»*'fk®l, 55 

^. 

[0113] «tth^-fc«^S*i.4ftai«»*4fett 
iB6*ftiS»«»#Wi. B£tth7^- 1 0 0fi«ffl{c*f 
0. lJbS5fiJH« <#*L<li. 0. 17!>53Sfi 

[0114] #«D!fctiVvC. atth-^tU. 
[0115] icO^gpasWJk LTfcL «itflOTMl» 

[0116] ®fl$mtL=Fk LXii. «*r6SB£*tfefc 
S^<illfc¥£u?i@a*0. 0 3J!iIl. 0^mWt<0^* 

x^rvy. o-^i-zux^-uy, m-^^xf-uy, 
p-X1-ji>x?-i>y. p-Xh^^x^isyRtfip-^ 



(13) 
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yy/VgtXfvK Tyy/H$xf-/K 7?'J;H!n-y 

/k ry y^S!n-:*yf-;K ry y^igKr^K r 

7 D/HS2 -xf-;l^*f^K ry y/Ugx-rTy ;K 
7*y U /US 2 - y n^xf-zu&t/ry y ;H£7 x x;kt> 
jra^r^'J/Hx^f^; yyy 'J/H?; yyy y/u 
®?y3-/K ^^^'J^if/K yyy y/i-iin-ro 
K7K yyy y;H£n-y"f-/K yyy y;l-®Kyyf- 
;K yy?y>0-Bgn-:tyf-/K yyy y;HgKf 
;K U;UK2-xf-/U^v-;K yyyy^IS* 

^ry/K yyy yyns^x/K yyy y/ns^'yf- 
5 yxf-^&t/y y ? y /ng^'x^r 5 y xf^ 
co*d# y ^ y y ;H£xxtvi4« ; -e^ffi^r y y u x h 
y;u; y>y yoxh'jyp; xt^ry y^rs fco*o# 

[0117] ±iB#*«:^fflv^^<am^^a^^-ft 

hLTti. *l?8fil^ ¥l/ftfi-£\ 

ffl^ttre*>&^\ iy»*t<(a. y-r^y-a^ 

[0118] mz. ilSli^tSfflKWIi * 

a«tLT> y 5 ^st^y u— h ^ tSM 

[0119] assm^t LT(i, y >mm®<7) 

xhuy^^mcmmm. "f-ctf-yyg^hny^- 
«7a##;HU\ i£UiMx.ifi£f[^y>\ SHLT/ps 
x t> A^co?jfjjji±#^j » * x- h mmrmv t <o aw 

[0120] *^^^f?«^fm$:S«-rs^oh 

txmmit vxnmfAxim®, mmmmm. torn 
(vmwmz x-)v s win £ m&mz «t o t 
Ta^Mfco-zK x-y- x xyxh/p-y— ^*n# 
^i^&fflv^jiit. mmB.vm.mLxmmmzK^ 
L^tc^zw&mmm/mATJ.imA z w& 

[oi2i]«c, xmiizmmztizmfemmnm 
tftRT/wmmiz^ ^xtm-t & . 
[0122] *%mzffi%zixhmmim.\ l ztsi,i&* 
jmytmRxsmm&mTcmit. m^mizimammw 
\*imRx/immxJTiziPCE?z> hox-h h . 
[0123] if-w^mmm^-tm^mimzmzx 
zmmmizxoftU&mTmftifizm^fzkzz. ma 



[0124] *w&z&&*4mKmtt-thW£&tt. 
mt. murnttmx'wmzixh. 

[0125] Wi-^&Tmmizrfite&cryM n . Zn> N 
Cu, Co. Cr< Cd, AU Sn$,t/Mg*>£> 

(c . &&mztt lx wrMM.a±<7)7kmti- h y 

t<«±pH8P;^l 0) «t^t^r*^^&D?:#a 
7K?§?S5:7 0'CUl±^aDiaL^:A^*K^-^ 

[0126] mz. mik&ists^v—ttcvmzMiztiu 
frm&zfcizLxm\mim®. :: i L zi&.g:2-£&> ^-fk>x 

J&tfTttslz-oixxmnp HimttffllzWfi LTV\< 
A 4 , ^S<7)pH{i:6*}S^^t^V^^r*WiLV^. BtftiRJE 
<^,WWtc?g«0 p H SrtlHS-r-S. £ fc t= <k 0 . ttttK^Hl 

[0 1 27] JBantCfflV^y'fBfflkLTIi. y^flS^ 
ilUJW^AIBai: LTfi. fiSBM. WtttS. ttMkflrt* 
[0128] ^t^fc LTJi. HRWCKIBftf-^^ 

[0129] ymmmizx ^m\m^mcom^frmt- 
mzfci®%<r>%imcD±.%-$:ffi<'zb. Rts. wm^com 

tit. %s&&cn>mjg.\z-Mizm^ zw&oft&tffflfr 

[0130] ±M<0Mit^fc <fc 9 . jKOTBI9Jtfc «t 

[0131] ^Bgttjfts^SiliJttx-y^jffl^^ 
[0132] ( 1 ) £JR7C§5fi 

3ra (^Tc^^s^fc-rs) tjj:^«7aw»«f*&^ 



(14) 
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0 -y WUDb"-#-t;:i&3 U >y h/UOBM^ykSrAft 

2 5 g Srift 300ml CDffiM *y*T7kifc<, * 
KBM t hlz 5 V -y wwh'-tf-ificJii 

[0133] ifiJ££#;5 0°C, jt#Xb- K£ 

#72 0 0 rpmtft*,^^ ttMUSS&fcttttlftfc 7 

r^r t ott^^<oife«7aE<o*fi-j|(i<fc* [0136] 



ltyryy/L, o. 1 /z^:/^ ^7 
au 6?s^six-rs. ^.?E£77X7«m < ic 

[0134] i^tJ: ot. *-9-^r/urt<0«Uc3R» 
[0135] 

[iici] 



x 100 



m& (mg/'J-y h;l^) 

[0137] mi*S!^«0^7cSJ^hO^Jl7C*»-i-* 

*Bat^c«, KttiMj^anm<2 o%ssv^i 1 o 

[0138] ( 2 ) tttt&ttftOtt&K 

^mzanhm.'&m\^m=F^mm^ jis-k 
-5i o lommimmzmtTMfcLte. 
[0139] < 3 > mmtitm^mmm 

*WtmzMfhmffl£tt&<D®M%.coM.Mii!Kn£ o iz 

[0 140] 
[»33 



x 100 



l*7G*fifc&nl/g) 

-?rfflv^-c^5B#rsim^-&o i «rraig»«w:«fc* 

[0143] b*-#-£»ofcBI8xfvP(c*8«rifeR 
%(±. b'-^-tc: 2 0 0 m 1 <7)? ootf/P2* SriJD^. , M 
i&T'-??* + y ? X * - 9 - £ ffi V vc#7 2 B#fgJ4W-t 

ftHCkO, B®x?-/Vfc}^]£4ho5£SfcNMR»se 

[0144] ( 6 ) *»xf-/W=^»«rja4)'&^Br«pflr 
jftfrcDNMRSSSg 

$l5tSB:FT NMRgf JNM-EX400 (H 



( V ) tt s tfSKfi ( Bi*SfB9f/H - 7 0 0 
H ) t'3Dy^ y flH&X 7i/i L fcttttlWHfcO 
KfifcJflVvC, JDUEl OOkVtCT. lOOOOfgT' 
»»U **WtfS*3flSi:LT. «&fg*300 00 

i o offloKttK-ffctta^tjjfr^at^ajL, 

[0141] ( 4 > mm(mMm&im&. 
msmfrmasm* (®m3 o o o o«> z K>^m±co 

tot. fflRWfigi: L£ . 
[0142] ( 5 ) h^-OBf»xf-/P^»jS^ffiS 

Nt-4g^»ffU 5 0 0ml <0b*— tCltflfflsB! 
xf-/U3 0 0m 1 Ztiai. MiST'V^f--y 



WjmWi&: 4 0 0MHz 
yNVW-X^fr : 5. 0^ s 
T—?#J>h : 32 768 
S5iB#ia : 2 5 s e c . 
fflSSKKS : 10 5 0 0Hz 
ffiffiUft: 1 60 
4 0"C 

: SS/gfiWSf 200mg$r<^5 mm^tVWa- 
rtCA^t. MtUCDC 1 3 (TMS0. 0 5%) 
Sr»L, dfl5r4 0'COlia«l*lt:i§^§-li-Tii^-y- 

[0145] ( 7 ) ts*fiuiia»x» hi—n&mmi® 

[0 146] 4 O-COb-h-f-vWN'-'fC'^^ASr^ 
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7hHo75y (THF) &m#lml <Z>%8&Tffit. 

Mzmmi ( 13 0'C, 1 5#) Ufct>^£fflV>4. is 
®tfhi—cDm-&li. h-*— £THFlcj£j»f&0. 2u 

WBJftKfcLTO. 0 5-0. 6nM.%l,zm&Ltz®$i 
COTH F 5 0~2 0 0// 1 &ALTWef 

*. Kfio^H'MfflJgtcftfc-jTJi. WW**-*-*** 

«$ftfctt*»<3*H&«fc * -7 y h«Lb <ORH»*»4»3WJ 

ftU-tif* Pressure Chemical Co. 
»*4Wi, m$V-?J3l&}Me>tt=FAV6 x l 
0 2 , 2. 1 X1 0 3 , 4X 1 0 3 , 1. 75X 1 0 4 , 

5. 1 X 1 0 4 , 1. 1 X 1 0 5 . 3. 9X 1 0 5 , 8. 
6X 1 0 5 , 2X1 0 6 , 4. 48X10 6 OiO£ffl 

v\ k t 1 ojm%?)wm# , jxj-h<ymnzm 

[0 14 7:*7AtUli, 1 0 3 -2X 1 0 6 «^ 

}V^v^mm^hcr,ti^<. milt. Water 
sttS^-styrage 1 500, 1 0 3 , 1 
0 4 , 1 0 5 Offi^-e^>» maVlMMn s h o d e x 
KA-80 1. 802, 803. 804, 805, 80 

6, 8 0 7C0S^-ti-*W^LVV 

[0 148] (8) 'H-NMR&lP'C-NMRMJg 

izx&&mxi-MzyFm%!&ft&v*im%f8.ft$cr>7itv 

i H-NMR&^C-NMRJffl^T^/V-i^ 

[0 1 493 CH-NMR (8ER*(ft4t) WW 
<oS95£) 

Sl^ll : FT NMRgf JNM-EX400 

8H£J9lttft: 4 0 0MHz 
'VVXgiVr : 5 . 0 # s 
f-^^^H : 3 2768 
Ji&gfciEH: 1 0 5 00Hz 

mmK : looooH 

:6 0*C 

tfM : fflfeUn 5 0 m g £ 5 ram^yW 

I«tUCDCl 3 »L, -Til* 

6 o°c<7m.&mftxmMZ&xmm:-?z>. 
[0150] ( ,3 c — nmr mmsmm) 



: FT NMRgI JNM-EX400 

»£J3*R: 4 0 0MHz 
^NVUX^fr : 5. Ow s 
■r— yh : 327 6 8 
S5i^ra1 : 2 5 s e c . 
JQttftftEB : 10500Hz 
flt*HHR : 1 60 
: 4 0-C 

Kft : i£lffi2 0 0 m g S: * 5 mm 
f-A-TlcAfU )S«i:LtCDC 1 3 (TMSO. 0 
5%) fcifiJnU £ft£4 0Ttf>fia»l*rC»»S-£T 

[0151] 1 H-NMRatX 13 C-NMR?i^tCj:l> 

&®^i-MzT-m%f&ft*Rv^m%f&ft*co7it y x* 

[0152] <D ' H - N M Railsgfci: & T;Uri— ;HE# 
<P#ffiItigg>are (l*16Rl>'7#ffg) 
7D^^ftt'X7xy-^A (PO-BPA) &T/X 

h^z/ftX^y *S—)VA (EO-BPA) «0^P&tt^ 
{i. 1 H-NMRX^.^h;Pi;i5tt4 5. 2ppm, 
5. 3ppmS.V5. 4ppm#3fic7)7'0^dfv'S<7)* 
S («-lHffiS : 08 $33) OS^-JVH: 4 . 3ppm 
S.V4 . 6 5 p p mfti£<OX hdr i^<7)7j<fg (£-4 Hffl 

[0153] O 'H-NMRiM^tCji&^gi^^^V 
Mftftfr<^ait*g>flSg (H6&^7#B1) 

■r 1^7 t^mmf h y ^ y y hgt^Mt^fi. 1 h - 

nmr^? wwc&tt* 8 p p m-ftifiw-r-V:? ? >vm. 
»**(4HfflS)Oy/t;Pi7. 6ppm7. 8p 
P m&tf 8 . 4 p p mftificO h V X V ••/ hWLCDXm (* 

[0154] G) 'HNM RfflfetC J; 4 X-f-U y^ftit 

4 6. 6 P P m#jfi<0*SI ( 1 HfflS ) Ov-^/UDSS 

[0155] ® 13 C - NMRMfefc J: SB^fcajPtfV' 
BL 7^'J;l/iXXf;l-MPO-BPA, E 

O-BPA^(^j') T2J1 ZkM^±Zki^aS < g - 
;u%B^ftfc?fryxxx;HMI§fc<oK)S£igai) 

agggg (H5#;%) 

JBUSifeJr/WsKvM. ( * * ) T9 V yl«xxf;Wt' 

Jt*(±. 13 C-NMRX^? hMZimZ, 1 7 3. 5p 
P mRV 1 7 4 p p mW&<nmM1&titVX>Wi<?>tl)l>X 

*is)vmn&m (#ic«s) 1 7 6 p p 

cogm ( 1 CfflS ) <7)>-^rr;Pi: 1 6 9 p p m#j£c7)Kr 
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tijuttisMboBm ( i ess) coisf-rjvt&mt 
toi56] <s) i 3 c - n m R®mz x h mm&tpvif-v 

C-NMRX^; WUCfcftS 1 6 5 P pmttiS<D-fl' 

tUVX^islvmntim (#lCfflS) co>-^;K7)5SS 

[0157] © 13 C — NM Rgftgfc J: g>X±k 
tt^Q&g (B5#SB) 

£ 1 2 5ppm#j£«0M-5fi«* ( 1 CffiS) Ov-^" 

[0158] <3> mW^MZT-mZcf&ft4>RZFzim%ft<. 

±f aCDT^OW H-NMRX^I- £> . PO-B 
PA. EO-BPA, "fVyJlVWi. hV*V'yhM& 

VAt-is y ^-mtffmm* wtmvnm 

PO-BPA, EO-BPAO (y T?y/H? 
x*T7Mfc&to (b'^/U^fiilrfr^yxx^MtlJJgfc 

ffi-f 6 £ fc (C «k 0 , V v-Offlfi!cffi£Jt^ £ * 

/Ht*T*art-4 . £^/PJt*T'<D&^yv-*aj£ff 
#Jt*#>^#^y v-cofl-^SSrffivv x^-r^&fc 

[0 159] 

[gjfifeffil] JUT, 3E%aflfr«iig!L ^MWCtOftftW 
latM^^T, r 3?J Stf r %j 

[0160] m&mmnmm •. 
iw&mi ] 



mn. 8%t%&£oiz<yjmv-y$:mni. mz 
mtmzn LW¥tfcm<7i-&^mtf 0. 6%t%&x.oi,z 
mssmtmuLizot. ak^kwi/c 1 . o~i . 

[0161] *}t^«OpH&pH 77 7 )Sl 0 (0UWTp 
H9) (dt»L$rtf&. 2ESteiK*&*, 8 0M9 0 

c 0 1 6 2 ] &wc\ ^<^)X5 y -mzi&n<F>T)vi3 y 
& ( 4r-f » v-*w h y ^A^st^rttv-r^ 

h'JW^)t:ML0. 9P»M1. 23J±&&,J;d 

a^Hfciawaisrtniifett, x^u -«w> P h 6 

1 0 (WilfpH8) MSffSLT. 3i»Sifc&*'5r#6 
SMfcRJEfc-*-*-*). ^LRJEOi^MtpH$rifflSL, E£ 

&A£ftfc. 

[0163] »ia*i3t«ttiMfcft<0«7aRi: ^ 

[0 164] [«56W2^6] ^■'fMV-^OilSan*. 

flsa^wioaaHia** 1 t^-rii y ± a ks:* 

fcJ20Mi. WmW 1 1 N«tcLT* 1 fcijctfltttfHBtt 
8Hfc&B~F£#fc. 

[01653 cjtK»aft0g 1 ] «jtw 1 ®sv-r 
[0166] itmw&m2 1 itmmm 1 izx y#^> 

iifcJKttKftftlOOaJKWLT. 0. TW^^K* 

[oi67] iimm&m3 1 w mv-y<?mim. 
wm&naLrtmtit&x 1 tc^-ra o tc** ± a tc^t 
fciaw* . 9&BM 1 k raait: vt * 1 cn^i«tt<oa«t 

[0 168] 
[^1] 
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53 

mm 




(B«/AJ 
X100 

W 


xlOO 

W 


00 


CB^/AJ 
x 100 

ran 


(X) 


(B*/AJ 
xlOO 

V*/ 


CO 


x 100 
CO 


(X) 


CB.//U 
xlOO 

oo 


Cs/cn) 


* 


lis 
(#■) 




A 


0.6 


72 


60 


" 




05 


67 










U.DO 


u.yu 


A 9^ 




B 


0.5 


61 


51 


1.2 


76 


05 


85 










U.Df 


ftQO 


022, 




c 


0.7 


69 


59 










0.5 


98 






U.DO 


n o<i 

UAj 


UilO 




D 


0.6 


55 


45 


1.2 


74 


03 


85 












u.oo 


n iq 
v. if 




E 


0.7 


67 


57 














0*5 


61 


U.DO 


n qi 
KJJal 






F 


0.5 


60 


42 


1.3 


72 


0J6 


90 






0*5 


98 


U.Dr 




(\ 9A 




G 


0.5 


77 


58 














0.5 


30 


U.DO 


n on 
UUftJ 


f\ OA 




a 
























0.62 


U»Oo 






b 


0. T% 


100 


100 


















U.CKJ 




02A 




c 


05 


75 


65 


















0.48 


052 


0.19 




d 








15 


75 














0.55 


058 


0.22 




e 


! 1.1 


77 


65 














02 


50 


0.58 


0.90 


0.24 




f 


0.1 


48 


36 


L9 


61 














0.61 


0.91 


0.22 




g 


0.5 


70 


66 










1.1 


83 






0.66 


059 


0.20 




h 


0.6 


81 


69 


0.3 


48 














0.59 


058 


0.25 




i 


0.8 


96 


88 










0.08 


88 






0.63 


0.91 


0.17 




j 


0.3 


23 


15 






(X3 


51 










0.67 


057 


0.17 



[0 1 693 «-£ftO$$!jt : 
[SSJaWl ] 

( a ) ffiSiffi «ffil§fflj£«J ( A ) crmrn. 
■ 7-\sy?)Vffi. : 6. Omo 1 

1-3) "C^SitSn^BaKStfls: 1. Omo 

1 

• te*hyp<U-y hB?: 1. Omo 1 

• PO-BPA : 7. Omo 1 

• EO-BPA : 3. Omo 1 

[0170] ±ie«8SrXX^MkM«i:ftt=3t- h ? 

W'-T'tcftii*, m&w.. *#st§£a, aasmtfi* 

[0171] diTlf^ftfc^yxx?- ^«Bi7 0§P5r 

jf^vy i o omz^izmmm. xj-u>23&. 2 

-X.+AA4isfrT? 'J 1"- h U;l-K! 1 

V&&WM&\t LXt -T^/WW Ko^— sf^MM H 

*n i o •erasure, m«*raa»WTisrFLfc. 

[0172] ( b ) mm&mmmmm ( b ) comm. 
mzm 3 <o*s*«mt i comzTjk Lizme* s v-<oa« 

avffljautk UfcHWi. fS^fil-K^liffifiScfe (A) * 
«BWi«4:|BI*CU-ca;3Rtt*ttH8ffltfcft <B) 

[0 1 7 33 ( c ) tS*8MB*)Ii!& 



8lf*, Xf-l^>-2g|5» 2-Xf/^i';l/7? , Jl/-h 
0. 8gP. T^'J/HKO. 2gg. y'f-/K^>0. 

o immfZLsmmt lx t -ww hwm 

[01743 *mico%Mmmm ( 1 > ttjv^r . t*^ 
t. 

[0 1 753 -~m.mz\,±^\s>t*m.-€;LtzT? V)V 
lix f;KOXXf;H<0' 3C-NMR^J;0 SIISI § tl 
h i^yi-Mt^ T7 U ;UBtxxx^O^**^co-?-^L 

i&X'foh. Z\ZX'l£. hU^Uy MIW^A'JK* 5^*36 

[0 1 76 3 KjKU x^^/l/ttlBffl**^ 18 C - 
NMRaUett**H3^ flSB»»KyxX7 s -^«K« 
^ftfcRJCUfcOkra tffl«<r>Xf-U^i: 2 -xf;K 

flMi ( 1 ) <Oi 3 C-NMRH^em2:I15^-r. 
[0 1 773 #«^l!ttJ£»<3«l^***2tC* 
■f. 

[0 1783 
[*2 3 
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<ttl68ppm) 




G^lTBppm) 


Gfol72ppm) 


0ftl74ppm) 






O 


O 












O 




o 


O • 


O 


o 



[0 17 9] [«SH2~6] *yv-tf)f»B&tfffljS 
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